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Biodiversity of lactic acid bacteria isolated from raw
milk of Yili area in Xinjiang
WANG Yi-Di ZHANG Yan GUAN Bo ZHANG Min NI Yong-Qing’
(School of Food Sciences, Shihezi University, Shihezi, Xinjiang 832000, China)

Abstract: [Objective] The genetic diversity of lactic acid bacteria which were isolated from raw
milk of Yili area in Xinjiang was analyzed. [Methods] The diversity of lactic acid bacteria was
analyzed by using pure culture, repetitive genomic fingerprinting (Rep-PCR) analysis patterns and
16S rRNA gene sequence analysis. [Results] A total of 29 strains of lactic acid bacteria were
obtained from five raw milk samples. The phylogenetic analysis showed that these strains belonged
to five phylogenetic groups, they were Lactococcus, Lactobacillus, Leuconostoc, Pediococcus and
Enterococcus respectively. The dominant genus was Leuconostoc (27.6%), followed by Lactococcus
(24.0%). [Conclusion] The abundant diversity of lactic acid bacteria in the raw milk of Yili area in
Xinjiang provided rich resources for exploiting probiotic lactic acid bacteria products.
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(Microbiota)
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Lactobacillus Streptococcus
Lactobacillus
Bifidobacterium
Pseudomonas
Clostridium  Bacillus
Listeria  Salmonella
[1-2]
(Pangenome)
[3]
(Lactococci

Lactobacilli) [4]

Lactococcus  Streptococcus

B3]

Lactobacillus Leuconostoc  Enterococcus

[5-6]

1 RS HE
1.1 ##
1.1.1  #H&GEKIRE: 5
( ZS) 4 1
(TKS)
2015 10
1
20 mL —-10°C
24 h 4°C

1.1.2 SFEB#¥K: Lactococcus lactis subsp. cremoris
CGMCC 1.3992

CGMCC 1.1936
113 EZLFIFALE:

M17 (HB0390)
(HB0133) MRS (HB0384) MRS
(HB0384-1)
2xEsTag Master Mix (Dye)

Marker [ (MD101) ( )

PCR
PCR

Lactococcus lactis subsp. lactis

Bio-Rad
1.2 A%
1.2.1 ABRENSBIEF:

0.1 mL 0.9 mL ( 0.85%)

*1 FEFEMXEFIARERRSBAREL

Table 1 Information of raw milk from Yili of Xinjiang

Sample No. Site Number of LAB
ZS19 3
7522 3
7525 10
7830 6
TKS57 7
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10
200 pL 10° 10* 107
M17
MRS 37°C
48 h 3
MRS
37 °C 24 h 2
MRS 24 h
1 mL
20% ol 1 mL
DNA
122 HBEREELEE: DNA
[8]
Lactobacilli sp.
[9] Enterococcus sp.
Lactococcus sp. PCR [10-11]
2 3uL
PCR 1.0%
1.2.3  16S rRNA EE F5I 94 27F
(5'-AGAGTTTGATCCTGGCTCAG-3) 1492R (5-TA
CCTTGTTACGACTT-3") 16S rRNA

121 pcr 2xEsTaq Master Mix
12.5 uL 10 pmol/L 27F 0.5 pL 10 pmol/L 1492R
0.5uL 100 mg/L DNA 2 uL  ddH,O 9.5 pL

25 uL 94°C 5min 95 °C 1 min
55°C 1 min 72 °C 2 min 30 72 °C 7 min
PCR 1%

1.2.4 Rep-PCR 54 [&i: DNA

(GTG)s (5-GTGGTGGTGGTGGTG-3')

Rep-PCR ! pCR [14]
6 uL PCR 1.5%
2 V/ecm 2 h I1XTAE
Rep-PCR (EB)
CCD
16S rRNA PCR

1.25 WHERFLZEHR: 16S tRNA
1%

GenBank

BLAST (http://blast.ncbi.nlm.nih.gov/Blast.cgi)
[15]

ClustalX MEGA 5.0 (http://www.
megasoftware.net) Bootstrap 1 000
Neighbor-Joining
[16]
2 ZRELH
21 ABREMSBAUREBELEE
5 29
(D
21

*2 XPERAREESIMER

Table 2 Oligonucleotide primers used in this study

/
Genus Primer R/F Primer sequence (5'—3") Size (bp) Reference

Enterococcus sp. Entl R TACTGACAAACCATTCATGATG 112 [11]
Ent2 F AACTTCGTCACCAACGCGAAC

Lactobacilli sp. LbLMA1-rev R CTCAAAACTAAACAAAGTTTC 250 [9]
R16-1 F CTTGTACACACCGCCCGTCA

Lactococcus sp. 1IRL R TTTGAGAGTTTGATCCTGG 700 [10]
2RR F TCTACGCATTTCACCGCTA
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7 MRS
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1.0% Figure 1 PCR amplification products from Lactococcus
1.5 kb ( Spp-
Note: M: Trans DNA marker I; 1: ZS30140; 2: ZS22094; 3:
) ZS30131; 4: ZS25118; 5: ZS25112; 6: ZS30136; 7: TKS57041; 8:
TKS57022; 9: Lactococcus lactis subsp. lactis CGMCC 1.1936".
PCR Rep-PCR According to the band, 1, 2, 3, 4, 6 and 8 were classified into
10 1 400 bp Lactococcus.
16S rRNA 2 ZS30139
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L )? li L1 (DQ239691.1)
64| 2525110 (KX583575
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7530139 (KX583579)
euconostoc lactis strain IMAU 5
L I IMAU94221 (KF149598.1
100] 68 ZS19080 (KX583572)
Leuconostoc citreum strain YKC002 (KX286350.1)
TKS57027 (KX583568)
3| Pediococcus pentosaceus strain DAEM1 (KU317780.1)
TKS57041 (KX583570)
| Lactococcus lactis strain 200687 (KU899030.1)
1()()I 7530140 (KX583580)
97, Enterococcus faecium strain IMAU11565 (KP763875.1)
99 252511291( 583576)
Lactobacillus reuteri strain URCS11 (KT000042.1)
7825114 SKX583577)
71 Lactobacillus pentosus strain SY124 (LC041124.1)
| 7822092 (K E 583569
]00| 7822093 (KX583574
Staphylococcus aureus strain MH4 (KU873037.1)

0.05 004 003 002 001 000

E2 FEFREMXEFIAFRRELRE 16S rRNA EEFIIHRGEREH
Figure 2 Phylogenetic tree of 16S rRNA gene sequences of representative isolates in raw milk from Yili of Xinjiang
1 000 Bootstrap (>50%)

100 1
Note: The accession number is shown in parenthesis; Numbers at the branch points indicated the level of bootstrap support based on
1 000 resampled data sets (>50%); The scale bar corresponds to 0.01 substitutions per nucleotide position.
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L. pentosus SY124 99% 7522 Staphylococcus
Lactococcus  Pediococcus aureus
7ZS30140  Lactococcus lactis 200687 3 éﬁi& Eﬁﬁﬁ

99% TKS57041  Pediococcus pentosaceus DAEM1
99% 27525112  Enterococcus
faecium IMAU11565

98% 7522 7522093  Staphylococcus 8
aureus M4 100% 5 Leuconostoc (27.6%)
23 HEERI KB SR Lactococcus (34.0%) Masoud
DNA 236
16S TRNA Streptococcus thermophilus  Lactococcus lactis
s 29 43.7% 19.0%"7 Ercolini
4 22
1 7 Pseudomonas spp. [12]
3

5 Lactococcus  Lactobacillus
Leuconostoc Pediococcus Enterococcus
Lactococcus lactis 4 20l
7 (24%)
Pediococcus pentosaceus 3

Lactococcus lactis Lactobacillus pentosus

Leuconostoc citreum  Enterococcus faecium
7822 TKS57  ZS25

*3 HEFEMXARRFIFRTIABRESH

Table 3 The distribution of lactic acid bacteria in raw milk from Yili of Xinjiang

Sample No.

Identification result ZS19 7822 7825 ZS30 TKS57 fotal Identity (%)
L. lactis - 1 1 3 2 7 99
L. reuteri 1 - 5 - - 6 100
L. pentosus = 1 = = = 1 99
S. aureus - 1 - - - 1 100
L. lactis 1 = 1 2 = 4 100
L. garlicum 1 = 1 = = 2 99
L. citreum - - - - 2 2 100
P. pentosaceus = = 1 1 3 5 99
E. faecium - - 1 - - 1 98
Total 3 3 10 6 7 29

Note: —: No strain in sample.
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